Monocyte/macrophage-derived microparticles up-regulate inflammatory mediator synthesis by human airway epithelial cells.
Cell-derived microparticles (MP) are membrane fragments shed by virtually all eukaryotic cells upon activation or during apoptosis that play a significant role in physiologically relevant processes, including coagulation and inflammation. We investigated whether MP derived from monocytes/macrophages have the potential to modulate human airway epithelial cell activation. Monocytes/macrophages were isolated from the buffy coats of blood donors by Ficoll gradient centrifugation, followed by overnight culture of the mononuclear cell fraction. Adherent cells were washed and incubated with the calcium ionophore, A23187, or with histamine. The MP-containing supernatant was incubated with cells of the human bronchial epithelial line BEAS-2B and of the human alveolar line A549. IL-8, MCP-1, and ICAM-1 production was assessed by ELISA and by RT-PCR. In some experiments, monocytes/macrophages were stained with the fluorescent lipid intercalating dye PKH67, and the supernatant was analyzed by FACS. Stimulation of monocytes/macrophages with A23187 caused the release of particles that retain their fluorescent lipid intercalating label, indicating that they are derived from cell membranes. Incubation with A549 and BEAS-2B cells up-regulate IL-8 synthesis. Ultrafiltration and ultracentrifugation of the material abolished the effect, indicating that particulate matter, rather than soluble molecules, is responsible for it. Up-regulation of MCP-1 and ICAM-1 was also demonstrated in A549 cells. Similar results were obtained with histamine. Our data show that human monocytes/macrophages release MP that have the potential to sustain the innate immunity of the airway epithelium, as well as to contribute to the pathogenesis of inflammatory diseases of the lungs through up-regulation of proinflammatory mediators.